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(57) Abstract 

The present invention is for a device for use by electrostatic powder coating. The device is intended for charging and application of 
powder. The device according to the invention has smaller outer dimensions than prior art devices due to a specially designed charging 
channel. This also makes it possible to obtain a large flow of powder and a smooth coating. The device is less subject to wear and 
maintenance and repair, e.g. exchange of worn parts is simple. The essential part of the invention is the rnixing channel. In the embodiment 
shown in the figure the channel is formed by several small building elements, inner elements (2) shown in figure 4 and outer elements 
(4), as shown in figure 3. The building elements are held together by a central rod (3) and a surrounding outer tube (5). This in turn is 
surrounded by a slit (6) and an outer casing (7) shaped as an outer tube. The inlet (11) and the die (12) are also attached to the tubes (5 
and 7). 
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DEVICE FOR USE BY ELECTROSTATIC POWDER COATING 

The present invention is for a device for use by electrostatic 
powder coating. The device is intended for charging and 
application of powder and is made as a powder spray gun which 
can be a separate manually operated unit or be a part of a 
plant and e.g. be controlled and handled by an industrial 
robot. 

By electristatic powder coating a flow of electrostatic charged 
powder particles are sprayed onto the surface which is to be 
coated. The surface is often a flat sheet, usually made from 
metal and a typical application is outside walls for 
refrigerators, dish washers and other household machines. 
Conveyance of powder through the device which is required for 
charging and application of the powder is by means of a gas 
flow, preferably pressurized air. 

Several different designs of powder spray guns are known in the 
prior art. Swedish patent No. 8504893-2 describes a device 
where charging takes place in several spirally shaped charging 
channels having a common outlet through a die. U.S. patent No. 
4,417,696 describes a device where the charging takes place in 
a tubular channel and in an adjacent die. The channel is made 
from several surrounding segments which have a charging layer 
on the inside delimiting a straight smooth channel. The layer 
and the ring elements are designed to allow leak currents. 

The known devices have certain deficiencies regarding 
manufacture and use thereof. They are relatively large and thus 
take up much space and they are clumsy in handling , especially 
by manual work. Also their capacity is comparatively low if 
measured as flow of powder per time unit and the layers of 
powder which are obtained may have unsatisfactory smoothness, 
e.g. the coating may be thicker along the edges of the 
surfaces. The known devices are also such that the wear from 
the powder flowing through the device is very heavy and repair 
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and maintenance due to wear is complicated and costly. 

The present invention is for a device for charing and 
application of powder by electrostatic powder coating so that 
the abovementioned disadvantages are avoided- The device 
according to the invention has smaller outer dimensions than 
prior art devices due to a specially designed charging channel. 
This also makes it possible to obtain a large flow of powder 
and a smooth coating • The device is subject to less wear and 
maintenance and repair, e.g. exchange of worn parts is simple. 

The invention will be described below with reference to the 
annexed figures. 

Figure 1 shows a cross section through the main part of a 
device according to the invention with a channel for charging 
of powder and inlet and outlet devices. 

Figure 2 shows a cross section of the device of figure 1. 

Figures 3 and 4 show a cross section of those elements from 
which the channel is built. 

Figure 5 shows in the direction of the powder flow a 
restriction washer for use in the device in the invention. 

The device shown in figure 1 has a channel 1, through which the 
powder is conveyed and charged. This channel has a zig-zag- 
shape seen in the cross section along the flow of the powder. 
The device is held together by a central rod 3 and surrounding 
casing 5 and 7. Furthermore, the invention comprises a die or 
outlet 12 and an inlet 11. The inlet has connections 9 and 10 
for powder and pressurized air and an inlet distribution plenum 
8. 

The essential part of the invention is the mixing channel. In 
the embodiment shown in the figure the channel is formed by 
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several small building elem nts, inner elements 2 shown in 
figure 4 and outer elements 4, as shown in figure 3. Preferably 
these are made from PTFE, but also other material may be used. 
The elements are held together by a central rod 3 and the 
surrounding outer tube 5. This in turn is surrounded by a slit 
6 and outer casing 7 shaped as an outer tube. The inlet 11 and 
the die 12 are also attached to the tubes 5 and 7. The exact 
shape of the building elements and their number can be varied 
somewhat due to the intended application. A mixing channel 
according to the figure 1 is obtained from fourteen outer and 
inner elements and in each end of the channel an end element of 
half length. In this way a mixing channel of a total length of 
about 375 mm is obtained. The outer diameter of the outer 
elements is less than 30 mm and the device thus has small total 
outer dimensions. The free opening in the mixing channel in the 
preferred embodiment as shown in the figure is about 4 mm. The 
capacity of the device is about 400 grams of powder per hour 
when used with pressurized air of 2 bar. 

One of more restriction washers of the kind shown in figure 5 
may be inserted into the mixing channel. It is convenient to 
make use of at least one washer which then is placed in the 
mixing channel at a distance from the inlet which is about 2/3 
total length of the channel. Application of the restriction 
washers cause a finer invariable flow and the risk for 
pulsating flow which otherwise exists is avoided. Depending 
upon the actual application one or more restriction washers may 
be mounted in various positions. In the inlet 11 and the die 12 
there are channels with a corresponding cross section through 
which the powder is delivered to and from the charging channel. 

A device according to the invention can within the general idea 
thereof be made in different embodiments and is not limited to 
the embodiment described above. It has already been mentioned 
that the exact design, the number and the material of the 
elements from which the channel is made may vary. Also the 
exact shape, number and position of the restriction washers may 
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vary. There may also be other supplies of air for distribution 
and control of the powder within or outside the channel, one 
purpose thereof being to prevent clogging of the channel. 
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CLAIMS 

1) Devic for charging and application of powder by 
electrostatic powder coating comprising a channel (1), 
through which the powder is transported by means of a gas flow, 
charactereized therein / that the cross section of the channel 
in the direction of the powder flow is zig-zag-shaped. 

2) Device according to claim 1, characterized therein , that the 
channel (1) is formed as a slit between several inner (2) and 
outer (4) elements. 

3) Device according to claim 2, characterized therein , that the 
elements (2, 4) are made from PTFE. 

4) Device according to any of the preceding claims, 
characterized therein , that at least one restriction washer 
(13) is positioned in the channel (1). 
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